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EM
C Com

m
issioning for the 2002-2003 run

EM
C Com

m
issioning for the 2002-2003 run

•
EM

C detector
•

Review of last year run
–

Installed system
–

W
hat worked and what didn’t work

•
EM

C for the next run
–

Installed system
–

System
 m

odifications
–

Com
m
issioning plan
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EM
C detector overview

EM
C detector overview

•
Full barrel EM

C
–

-1.0 < h < 1.0
–

Full azim
utal coverage

–
120 m

odules
•

(D
h, D

f)m
odule  ~ (1.0, 0.1)

•
40 towers/m

odule
–

21 X
0

–
(D

h, D
f)tower  ~ (0.05, 0.05)

–
dE/E ~ 14%

/√E

•
Shower m

ax detector
–

Positioned at ~ 5 X
0

–
Larger spatial resolution

–
(D

h, D
f) ~ (0.007, 0.007)

•
Pre-shower detector

–
2 X

0
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EM
C trigger overview

EM
C trigger overview

•
Photons, electrons, p

0, jets, E
t

–
Trigger patches

•
4 x 4 towers

•
(D

h, D
f) ~ (0.2, 0.2)

•
H
ighest tower in patch

(H
T)–

0.5 GeV energy
resolution

•
Patch sum

–
Look up table

–
Jet trigger

•
Sum

 over patches for 8
m
odules

–
E

t  trigger
•

Total Energy on EM
C

(centrality trigger)
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Review of last year run – Installed patch …
Review of last year run – Installed patch …

•
H
eavy-ion run

–
12 m

odules instrum
ented

–
480 towers

•
(D

h, D
f) ~ (1.0, 1.2)

•
Running since late august

–
N
o SM

D
 m

ost of tim
e

•
Last week of H

I only
•

pp run
–

22 m
odules instrum

ented
–

880 towers
•

(D
h, D

f) ~ (1.0, 2.2)
–

SM
D

–
H
igh-tower trigger

g
 H

I run,   g
 +

 
g

 pp run
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… and what worked
… and what worked

•
N
ot 100%

 of instrum
ented patch

took data
–

D
igitizer crates problem

s
•

A
 few H

igh Towers were
turned off

•
N
oise on som

e high towers
•

12 bits A
D
C -> 6 bits

Trigger A
D
C problem

s
–

PM
T Boxes problem

s
•

H
V interlock problem

 on PM
T

4 during H
I run

•
H
V stability problem

 during
pp run

•
H
eavy-ion run
–

10/12 m
odules working

•
pp run
–

16/22 m
odules working

–
H
igh tower trigger
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W
hat were the problem

s? H
igh voltage system

W
hat were the problem

s? H
igh voltage system

•
O
riginal system

 didn’t work
–

O
ne serial line for 60 m

odules
•

D
aisy chained through a special board in the digitizer crate

•
Strong noises and fluctuations on serial line

•
Tem

porary fix (not perfect but usable)
–

O
ne serial line for each 3 PM

T boxes (6 m
odules)

•
D
irty connections

•
Som

e noise on serial line
–

Reduced speed on data transfer
–

Som
etim

es we lost com
m
unication with PM

T boxes

•
H
igh voltage instability on som

e PM
T boxes

–
H
igh voltage turns off after a few m

inutes for som
e boxes

(box problem
?)
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W
hat were the problem

s? Tower crates
W

hat were the problem
s? Tower crates

•
D
igitizer electronics
–

Connection between crate and Tower D
ata Collector (TD

C)
som

etim
es is lost

•
D
ata is garbage

•
N
eed to power cycle and reprogram

 everything
•

Trigger electronics
–

6 bits A
D
C conversion didn’t work for som

e patches
–

Trigger m
ask didn’t work for som

e patches
–

Trigger program
m
ing instability

•
N
eed to power cycle and reprogram

 crate
•

Crates failure
–

Two power supply failures
•

Replaced after a few days
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W
hat were the problem

s? SM
D

W
hat were the problem

s? SM
D

•
SM

D
 Crate

–
W

as hanging up D
A
Q

•
Fixed after the crate was reprogram

m
ed

–
H
D
LC line

•
N
ot possible to daisy chain SM

D
 crate (under investigation)

–
O
ne power supply failure
•

Fixed after the crate was sent to LBN
L for repair

•
SM

D
 FEEs

–
Som

e didn’t work well
•

N
o signal, high noise

•
W

ere replaced but som
e m

odules didn’t work because of the lack of
spares

–
Therm

o switch interlock sensitive to the m
agnetic field

•
Just noticed on one FEE board (kept off)

•
H
igh Voltage problem

 with som
e m

odules
–

Could not turn H
V on
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W
hat were the problem

s? D
A
Q

 and trigger
W

hat were the problem
s? D

A
Q

 and trigger

•
D
A
Q

–
Stop/busy/halt (you nam

e it) problem
 for TD

C
•

D
idn’t work

–
problem

s with high event rates
–

SM
D
 busy didn’t work m

ost of the run
–

A
lways needed a slower detector to provide busy

•
Trigger
–

EM
C signal was arriving too late

•
Fixed after m

odifications that rem
oved one layer of

D
SM

’s (not final solution)

–
Trigger stability (fixed by the end of pp run)
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W
hat were the problem

s? N
eed for experts

W
hat were the problem

s? N
eed for experts

•
System

 was too com
plicated to run

–
Tower electronics

•
M

any clicks (30-50) to bring the system
 up

•
N
o good tools for debugging/m

onitoring

–
SM

D
 electronics

•
M

any clicks to bring the system
 up

•
N
o good tools for debugging/m

onitoring

–
H
igh voltage system
•

SC program
 is very easy to use but H

V instability
required an expert for operation
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But the run wasn’t that bad at all…
But the run wasn’t that bad at all…

•
EM

C took data
–

A
lm

ost half of m
inim

um
bias data for towers

–
A
lm

ost all central data
–

A
lm

ost half of pp
m
inim

um
 bias data

–
A
bout 800 k high tower

triggers
•

EM
C gain stability

–
~ 5%

 gain variation over
3 weeks

•
A
nalysis is going on… data

is good.
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EM
C for the next run.  Installed system

EM
C for the next run.  Installed system

•
Full W

est side installed
–

36 m
ore m

odules
–

60 tower m
odules

–
60 SM

D
 m

odules
–

EM
C L0 trigger

•
H
uge im

pact on physics
–

H
igh-p

t  p
0

–
Jets

–
J

/y ?
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Installation schedule
Installation schedule

•
M

odules
–

Full W
est side

•
Including m

odules under TPC support

–
Installation done by 9/5

•
PM

T boxes
–

Install 18 new PM
T boxes

–
Rem

ove and m
odify 6 old PM

T boxes
–

Install fibers and utilities
–

Installation done by 10/15

•
Electronics (?)
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Com
m
issioning plan. H

igh voltage
Com

m
issioning plan. H

igh voltage

•
N
ew serial com

m
unication

–
Serial line splitters

•
O
ne serial line for 60 m

odules
•

Faster com
m
unication

•
Low noise

•
A
LREA

D
Y TESTED

 last m
onth in BN

L
–

Stability using LED
 trigger

•
A
lm

ost the sam
e control program

–
O
ne button (on/off)

–
Sm

all internal m
odifications

•
N
eed to have digitizer crates installed to test full system

(crate provides power to PM
TB)

•
H
V will be set to A

D
C uniform

ity in E
t , not E

–
W

ill provide trigger on E
t  instead of E

–
D
ifferent settings for A

uA
u and pp to have different

gains (working groups should define the dinam
ic range)
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Com
m
issioning plan. Tower digitizer crates

Com
m
issioning plan. Tower digitizer crates

•
Better Q

A
 will be done prior to installation

–
N
ow that we know what to expect from

 crates
•

Program
m
ing and tim

ing stability
–

Can be done using cosm
ic rays trigger using CTB and

LED
 trigger

–
N
ew tools to m

onitor crate
•

N
ew SC software

–
Easier to use (one on/off button)

–
W

ill be tested soon
•

D
A
Q

–
Busy/halt/stop

–
Pedestal subtraction

–
BA

D
 TD

C events
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Com
m
issioning plan. SM

D
Com

m
issioning plan. SM

D

•
H
D
LC line problem

 is being checked at LBN
L

•
W

ill have m
ore tim

e to test FEEs
•

Calibration pulse will be available
–

Find bad channels
–

Strip gain uniform
ity

•
N
ew SC program

–
Easier to use.

–
Sam

e as towers’
•

D
A
Q

–
W

ill test busy better
–

Pedestal subtraction
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Com
m
issioning plan. Trigger

Com
m
issioning plan. Trigger

•
Trigger electronics will have different Q

A
 before

installation
–

W
ill check 6 bits conversion and trigger m

asks for
each digitizer board

–
A
D
C 63 problem

 is being debugged

•
Trigger stability
–

Tested using EM
C to trigger cosm

ic rays, checking
rates for different thresholds
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Com
m
issioning plan. O

nline Q
A
, calibrations, etc

Com
m
issioning plan. O

nline Q
A
, calibrations, etc

•
N
ew event display

–
W

ill include trigger data

•
O
nline histogram

s
–

D
ifferent histogram

s now that we know better what
to look

•
Calibration
–

Pre calibration using L3 tracks
•

W
ill be done online (not a L3 algorithm

) using L3
tracks and events from

 event pool
•

W
ill need less events (higher coverage)
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D
etectors experts during com

m
issioning (?)

D
etectors experts during com

m
issioning (?)

•
A
. Suaide

•
M

. M
oura

•
S. Tentralange

•
O
. Tsai

•
J. Riso

•
O
. Grachov

•
V. Petrov

•
B. M

inor
•

V. Ghazikhanian
•

A
. Vander M

olen

O
n

lin
e an

d
 O

fflin
e

so
ftw

are, Q
A

, S
C

p
ro

g
ram

s

S
M

D

M
o

d
u

les,
F

ib
er o

p
tics,

P
M

T
 b

o
xes

E
lectro

n
ics

H
ig

h
 V

o
ltag

e
system

T
rig

g
er


